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The paper presents the results of a study on the phosphorus cycle in the surface layer of 10 stations of Mediterranean sea in the framework of a cruise aimed at assessing the importance of atmospheric deposition in driving the functioning of the Mediterranean food web, with specific focus on the planktonic component. Almost (see below) all relevant processes have been considered and quantitatively characterized so that the study may be considered exhaustive. This is possibly the first time that almost all the relevant data/processes have been assembled at different sites of the Mediterranean sea to compare the contribution of different sources of phosphorus to sustain the primary production at the sites. Some fluxes, e.g., the diapycnal ones, suffers for the lack of the proper measuments but this does not at all affect the overall picture that derives from the study.

The main results are: 1. that atmopsheric inputs of phosphorus, even taking out dust deposition events, are in the same order (in the WMED) or are definitely larger (in the EMED) than the fluxes from the phosphocline; 2. there is a slight mismatch between new primary production inferred by direct measurements of C assimilation and that sustainable by the observed phosphorus fluxes (but see below); 3. there is fine 'compartimentalization' in the supposed upper homogeneous layer of phosphorus dynamics, which could be assessed thanks to the high sensitivity analytical methods that were used. The authors also drew some conclusions about possible, existing problems on the methods currently used to assess the different paths of phosphorus cycling in the ocean.

I definitely support the publication of the paper also because its results may contribute to an in depth discussion on the distinction between new vs. recycled production.

My only suggestion is to think about one component of the P-cycle that is not discussed, though it might be part of another paper of the same special issue, which is the fate of the POP. I made a very rough computation. Considering the observed P fluxes to the PDL which might be assimilated (Table S1), if redistributed in the whole layer they would increase POP by several nM d-1 (~6 nM d-1 for the ION station with C:P=130), which is in the order of magnitude of the measured POP standing stock. If my computation is correct and the system is in quasi steady state, meaning that there is no sharp accumulation of P in the PDL, this flux must be balanced by the export. Part of the POP, as well as DOP, might be exported below the PDL by sinking particles, though their sinking velocity is not very large considering the prevalence of pico-plankton, by the diapycnal export due to the mixing (DOP and POP gradients should be opposite to that of Phosphate) and by POP removal by consumption. Flow to the adult metazoans would be missed in the particulate but part of consumption might occur via protozoan grazing and mixotrophy by autotrophic organisms, which would add another term to the P turnover, in addition to that of DOP. This might be considered in the discussion.

Below some minor suggestions/remarks

l.22 "collocated" better co-located

l.27-29 and l.177 I think that "..gradient of phosphate concentration over density" would be more clear than "density gradient"

l.316-317 "was set to zero" ,l.347-348 "has been traditionally seen as a homogeneous layer" and l.372-373 "...the picture of a homogeneous pool of phosphate between the surface and the phosphacline with concentrations theoretically set to zero" I would rephrase them all to convey the concept that the real phosphate concentration and its gradient could not be properly assessed since reported concentrations in the literature were in the range of the detection limit of the classical methodology, which is different from the assumption that were zero. There are plenty of papers and two databases that report measured phosphate concentrations larger then zero in the Mediterranean surface layer.

l.387-388 "..our estimates are in the lower range" why in the lower range? even with a lower epsilon they are larger.

l.408-409 "This result contrasts with the longtime idea that, under stratification conditions, the upper waters of the Mediterranean Sea receive new P mainly exclusively from the atmosphere" indeed this is what the study shows for the EMED.

l.449-453  "..lateral transport of phosphate notably contributed phosphate external supply to upper waters, explaining the low contribution of both atmospheric deposition and diapycnal fluxes to new production" I am a little perplex about this statement because the spatio-temporal scales of lateral transport are different from those assessed with the observations discussed in the paper.

l.521-523  "...the obtained numbers are distinct enough to confirm the domination of internal sources in the total phosphate supply to the surface waters of the Mediterranean Sea under stratified conditions, with little variation of this dominance across the longitudinal transect." This might deserve some more comments (see also above). On one hand this confirms that in the sampled region in late spring recycled production dominates, which was more or less known, but also that phosphorus turnover time is very fast, and that, I suspect, most of the DOP that sustains the recycled production in the EMED dreives from the atmopsheric deposition more than from Atlantic water. What comes from diapycnal fluxes is just recycling on a longer time scale.
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Table 4 what does it mean Long in a correlation table? some correlations are not particularly useful

Table S2 better to replace Tmoy(enne) with Tavg or T mean

